The sex difference observed in the duration of hypnosis produced by cyclobarbital (EHB) is due to the difference in EHB metabolizing activities of rat livers and testosterone stimulates the metabolism of EHB (Takabatake, 1957) . Such phenomena were recognized in various drug metabolizing system of rat liver (Brodie et al., 1958) . The present experiments were undertaken in an attempt to clarify the effects of steroids on drug metabolism.
The preparation of some aminoalkyl ethers of estrone or estradiol will be described too.
MATERIALS AND METHODS
The animals used were Wistar strain rats and fed"Oriental rat diet-MN" for 1 week prior to the assay. DL-ethionine was injected intraperitoneally in aqueous solution. 19-nortestosterone derivatives or estrone were injected subcutaneously in sesame oil solution. Aminoethyl ethers of estrone or estradiol were injected subcutaneously in a solution of 25% propylene glycol.
The determination of duration of hypnosis and the in vitro metabolism of EHB by liver slices were performed as described in a previous paper (Takabatake, 1957) . For the estimation of in vitro effects of steroids, 0.2 ml of ethanol (control run) or ethanol solution of steroids was added to an incubation mixture and the EHB metabolizing activity was measured by the amount of unchanged EHB. The determination of EHB metabolizing activity of liver homogenate was performed as the method of Takabatake and Ariyoshi (1962) . TPNH oxidase activity of liver microsomes was determined by the method of Gillette et al.(1957) . Total liver lipides was determined by the method of Farber and Segaloff (1955) . The assay of anti-estrogenic activity was performed according to the method of Dorfman et al. (1961) .
Aminoethyl ethers of estrone or estradiol were synthesized from sodium salt of estrone or estradiol and aminoethylchloride following the method of preparation of dialkylaminoalkyl ethers of diethylstilbestrol (Chapman et al., 1947) . RESULTS 
AND DISCUSSION
The in vitro effects of steroids The stimulatory effect of testosterone on EHB metabolizing activity of rat liver was shown after the repeated injections for 7 days. Neither the addition of testosterone nor estradiol at a concentration of less that 10-4M in the incubation mixture affected the metabolic rate of EHB by rat liver slices. These facts suggest that testosterone does not affect the drug metabolizing system by a direct action.
TPNH oxidase activity of rat liver microsomes No difference was demonstrated in TPNH oxidase activities of liver microsomes of intact male or female and castrated male rats. It was shown by Gillette et al.(1957) that the rate of oxidation of TPNH by liver microsomes was independent of the presence of drug substrate. These facts suggest that the oxidation of TPNf is not the rate-limiting step in sex difference in drug metabolism.
Effect of DL-ethionine on the EHB metabolism
If the increase of EHB metabolizing activity by androgen or EHB-pretreatment is due to the increase of enzyme protein synthesis, the stimulatory effect would be inhibited by DL-ethionine. It was reported that the administration to rats of DL-ethionine prevented phenobarbital-or hydrocarbon-induced increase in the activity of the azo dye demethylase or zoxazolamine metabolizing system (Conney et al., 1956 (Conney et al., , 1959 (Conney et al., and 1960 . Tables 2 and 3 show the effect of DL-ethionine on EHB hypnosis. Pretreatment with DL-ethionine of intact female rats prolonged the duration of EHB hypnosis. The duration on the 2nd day of control rats was slightly shorter than that on the 1st day.
The administration of DL-ethionine to castrated male rats prolonged the duration of EHB hypnosis and increased the amount of total liver lipides. In testosterone treated castrated male rats, the administration of DL-ethionine on the day before the EHB assay did not prolong the duration although some increase of the total liver lipides was demonstrated. The administration of DL- Table  1 . TPNH oxidase activity of liver microsomes Table 2 . The effect of DL-ethionine on the duration of EHB hypnosis in intact female rats * 100 mg/100 g of DL-ethionine was injected intraperitoneally in aqueous solution (25 mg in ml) in 3 divided doses, 2.5 hrs. apart on the day before the 1st EHB assay. ** 100 mg/kg of EHB was intraperitoneally injected . Test.: 1mg of testosterone was subcutaneously injected daily for 1 week beginning 3 weeks after castration. Eth-1: 100 mg/100 g of DL-ethionine was injected in 3 divided doses, 2.5 hrs. apart, on the day before the EHB assay. Eth-7: 25 mg/100 g of DL-ethionine was injected daily for 1 week simultaneously with testosterone. SV, P: Seminal vesicle and prostate Lev. ani: Levator ani ethionine daily for 1 week, however, prolonged the duration of EHB hypnosis but did not increase the total liver lipides. The weights of seminal vesicle and prostate or levator ani were not different in any groups treated with testosterone. It has to be noted that the effect of DL-ethionine on the duration of EHB hypnosis was not always parallel to the effect on the fatty liver.
Eject of 19-nortestosterone derivatives on the EHB metabolism The relationship between the stimulatory effect on EHB metabolism and androgenic or anabolic activity was examined with 19-nortestosterone derivatives.
19-Nortestosterone propionate (NTP), 17-methyl-19-nortestosterone (MNT), and 17-ethyl-19-nortestosterone (ENT) shortened the duration of EHB hypnosis in both castrated male rats and intact female rats. Both the EHB metabolizing activity of liver slices and the weight of levator ani were increased by the pretreatment with any of the steroids used, while the weight of seminal vesicle and prostate were increased only by pretreatment with NTP. These facts suggest that the stimulatory activity of 19-nortestosterone derivatives on the EHB metabolizing activity of rat liver is related with anabolic activity rather than with androgenic activity.
The effects of aminoethyl ethers of estrone or estradiol
The fact that various steroids including androgens, gestagens, or corticoids can inhibit the action of estrogens has been described by many investigators. Among the three natural estrogens, it has been demonstrated that one estrogen may limit the biological effectiveness of other estrogens. It is interesting to investigate the effect of anti-estrogenic substances on the drug metabolizing enzyme of rat liver. However, L-M-HCl alone showed some estrogenic activity both in the uterine growth of immature mice or rats and in the vaginal smear test of castrated mice. It was reported that 2-piperidylmethylestrone hydrochloride caused the convulsion in mice and killed but 2-morpholinomethylestrone and lower toxicity (Patton, 1960) . Table 8 shows the effect of L-M-HCl on the rats of one litter. The weights of liver and adrenals of L-M-HCI treated rats were greater than those of control rats. The growth of uterus was stimulated but that of testis was inhibited.
The effect of L-M-HCl on male rats are shown in Table 9 . The increases of body weight were inhibited but the weights of liver or adrenals per body weight were increased by L-M-HCl.
The weights of testis or seminal vesicle and prostate of L-M-HCl treated rats were remarkably smaller than control. Treatment with L-M-HCl prolonged the duration of EHB hypnosis and inhibited the EHB metabolizing activity of liver homogenates.
It is not yet concluded whether these effects of L-M-HCl are due to its estrogenic activity or not. It is interesting, however, that this substance may be utilized as a material for purpose of investigation the effect of steroids on the drug metabolism.
In addition, these ethers did not lower the blood pressure in dose of 2 mg/kg of rabbit.
SUMMARY
No effect on cyclobarbital (EHB) metabolism by rat liver slices was shown by the addition of testosterone or estradiol in vitro. No difference was found in TPNH oxidase activities of intact male or female and castrated male rat liver. The administration of ethionine to rats prolonged the duration of EHB hypnosis. 19-Nortestosterone derivatives shortened the duration of EHB hypnosis in castrated male or intact female rats. The stimulatory effects of steroids on the EHB metabolizing activity of rat liver seemed to be related with anabolic activity rather than with androgenic activity.
Piperidino-, pyrrolidino-, and morpholino-ethyl ethers of estrone or estradiol were prepared and their biological effects were examined.They inhibited the uterine growth induced by estrone but had some estrogenic activities.
In the rats pretreated with morpholinoethylether of estradiol, testis or seminal vesicle and prostate atrophied and EHB metabolizing activity of liver homogenate was remarkably diminished. and estradiol (Sankyo Co. Ltd.). The authors are indebted to Mrs. H. Mazume of Pharmaceutical Faculty, Nagasaki University, for the elemental analyses.
